Coiled coil structures and transcription: an analysis of the S. cerevisiae coilome.
The alpha-helical coiled coil is a simple but widespread motif that is an integral feature of many cellular structures. Coiled coils allow monomeric building blocks to form complex assemblages that can serve as molecular motors and springs. Previous parametrically delimited analyses of the distribution of coiled coils in the genomes of diverse organisms, including Escherichia coli, Saccharomyces cerevisiae, Arabidopsis thaliana, Caenorhabditis elegans and Homo sapiens, have identified conserved biological processes that make use of this versatile motif. Here we present a comprehensive inventory of the set of coiled coil proteins in S. cerevisiae by combining multiple coiled coil prediction algorithms with extensive literature curation. Our analysis of this set of proteins, which we call the coilome, reveals a wider role for this motif in transcription than was anticipated, particularly with respect to the category that includes nucleocytoplasmic shuttling factors involved in transcriptional regulation. We also show that the constitutively nuclear yeast transcription factor Gcr1 is homologous to the mammalian transcription factor MLL3, and that two coiled coil domains conserved between these homologs are important for Gcr1 dimerization and function. These data support the hypothesis that coiled coils are required to assemble structures essential for proper functioning of the transcriptional machinery.